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Though Hatch says that many ofWing's
claims ofimpropriety in the 1990 assessment
are "egregious," she agrees that further study
is warranted. However, the small population
around the plant and the long latency of
many ofthe health effects ofradiation make
epidemiological studies difficult.
An Alternative to Methyl
Bromide
Methyl bromide, with an estimated "ozone
depletingpotential" (ODP) of0.65, falls into
the EPA's Class 1 category ofozone depleters
which consists ofchemicals with an ODP of
0.2 or higher. Therefore, all production,
importation, and use of the substance must
cease by the year 2001 under the Clean Air
Act. Researchers now say that methyl iodide
may be an effective replacement for methyl
bromide, currently the mostwidelyused uni-
versalfumigantin theworld.
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Better thnan bromide. Plant pathologists Howard Ohr (left) and Jim
Sims (right) use hot methyl iodide instead of methyl bromide to
fumigate gladiolas.
In the United States, 80% ofthe methyl
bromide used in 1990 was for agricultural
purposes. The chemical was used mostly for
soil fumigation, including the control of
insects, nematodes, weeds, and plant
pathogens, as well as for post-harvest, com-
modity, and quarantine treatments. The
phaseout of methyl bromide is expected to
have a major impact on U.S. agriculture,
especially in California and Florida, where
almost halfofthe nation's methyl bromide is
used.
Finding a substitute for methyl bro-
mide has been difficult because the chem-
cial is used for a variety of purposes.
Therefore, it is expected that several chem-
icals or combinations of chemicals will be
used as replacements for methyl bromide
in most applications.
Researchers at the University of
California at Riverside have conducted sever-
al studies on methyl iodide for use as a soil
fumigant, andhave found it to be as effective
as methyl bromide and safer for the ozone
layer. "The most important fact about
methyl iodide is that it's not an ozone
depleter because it will not reach the stratos-
phere," says Howard Ohr, an extension plant
pathologist who is leading the research on
methyl iodide at the University ofCalifornia
at Riverside. Ohr says methyl iodide is bro-
ken down by ultraviolet light before it can
reach the stratosphere. It is estimated that
methyl iodide remains in the atmosphere for
four toeightdaysafteruse,whilemethyl bro-
mide mayremainfortwoyears.
Another important factor is methyl
iodide's effectiveness as a pesticide. "Methyl
iodide has the same spectrum of kill that
methyl bromide does," says Ohr. "In all our
tests, methyl iodide is equal to or better than
methyl bromide at killing organisms." In
addition, Ohr says that at normal use tem-
perature, methyl iodide is aliquid, making it
safer for workers to apply than methyl bro-
mide, a gas that can be toxic
through inhalation.
However, there are some
health concerns about methyl
iodide. According to Ohr,
methyliodidehasthesamecar-
cinogenicity as methyl bro-
mide. Methyl bromide has
been found to affect the respi-
ratory system and nervous sys-
tem, as well as cause genetic
damage, such as birth defects.
"With any harsh chemical
there are drawbacks," Ohrsays.
"[Methyliodide] hastobeused
withcareandcaution."
Some environmental
groups arecriticalofthe useof
any chemicals as alternatives,
encouraging, rather, the use ofenvironmen-
tally sustainable methods. "In the search for
alternatives tomethyl bromide, theconsistent
focus has been on finding a chemical silver
bullet solution," says Kert Davies, an analyst
for the Environmental Working Group, "but
there isn't one." Davies says that not enough
funds are being allocated to the search for
sustainable methods. "What we need is cre-
ative, diligent research on nonchemical bio-
logical and cultural controls-long-term
solutions," hesaid.
Ohr agrees that such alternatives would
be ideal, but points out that theywill not be
developed and ready for implementation in
the near future. "[Those sustainable alterna-
tives] are not going to feed the world in the
meantime," Ohr says. Methyl iodide is an
effective soilfumigant that can be used in the
interim until other alternatives are discov-
ered, he says. Ohr says that many companies
are interested in methyl iodide, and the next
step will be for a company to buy the licens-
ing rights from the University ofCalifornia
at Riverside and register the chemical with
the EPA. Ohr expects that the licensing will
occur in the next six months, and the regis-
trationcouldtake up tosevenyears.
The EPAis currentlyreviewing the litera-
ture and research on methyl iodide, says Bill
Thomas, director ofthe EPA's methyl bro-
mide program. "[Methyl iodide] looks effica-
cious-itlooks like itdoes agoodjobofcon-
trolling pests," Thomas said, "but the jury is
still out on the toxic information and the
environmental fate."
Fran Squeezes the Life Out
of NC Waters
After Hurricane Fran ushered in more than 8
inches ofrain andwindgusts up to 100 miles
per hour at some inland locations, investiga-
tors looked below the surface ofthe disaster
to gauge the impact on eastern rivers and
estuaries. What they found overwhelmingly
werelifelesswatersdevoidofoxygen.
North Carolina was the state hit hardest
by the September 5-6 storm, which toppled
beachfront houses and leveled miles ofpro-
tectivedunes. Inland, some rivers rose 15 feet
above flood stage at velocities expected to
occur only once in 500 years, the U.S.
Geological Surveyreported.
After Fran, runoff to coastal rivers, tidal
creeks, and estuaries created conditions of
oxygen-starved water, the distribution and
duration ofwhich some researchers say
they've never before witnessed. The deluge
carried a dangerous mix ofcomponents: raw
human sewage (diverted from wastewater
treatment plants shut down by power out-
ages), animal wastes, and runofffrom farm
fields andurban areas all requiring aquickfix
ofoxygen to decompose and breakdown. As
a result, major river stretches experienced
prolonged periods of anoxia-up to 3
weeks-which contributed to at least 40
reported fish kills, according to Jim Overton,
acting assistant chiefofthe North Carolina
Division ofWater Quality's Water Quality
Section.
Overtonwasn'table to estimate the num-
ber ofdead fish, but said kills included large-
mouth bass and sunfish, as well as catfish-
bottom-dwellers that are fairly tolerant of
poorwaterquality. Evidence ofFran's casual-
ties was quickly swept away by high-velocity
currents.
North Carolina shellfishermen along the
central and southeast coast came up virtually
empty for September, a prime month for
hand-harvest of clams. Due to runoff con-
taining high counts offecal coliform (harm-
less bacteria that piggyback with insidious
pathogens), some shellfishing areas remained
closed up to a month, says George Gilbert,
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assistant branch head for the North Carolina
Division ofEnvironmental Health's Shellfish
Sanitation Branch. The branch closes shell-
fishing beds to protect consumers from eating
seafood that may cause illness. Preliminary
statistics showed clammers harvested only
6,778 pounds of clam meat in September
1996, compared to 62,357 pounds reported
in September 1995, according to the North
Carolina Division of Marine Fisheries
(DMF). Lingering post-storm conditions had
a less immediate impact on the oyster season,
which opened later in the fall.
Fishermen trawling for brown shrimp in
the New River were hauling in more stray
crab pots, sticks, and other wooden debris
than seafood in November, says Fritz Rohde,
a biologist supervisor for DMF's southern
district. "We've also not had a good show of
striped mullet," he says, speculating that
freshwater inundation sent these migratory
fish prematurely offshore.
On the northeast Cape Fear River in the
southeastern part of the state, Fran lowered
dissolved oxygen concentrations already com-
promised when Hurricane Bertha flushed
poorly oxygenated swampwater into the sys-
tem in July, says Mike Mallin, a research
associate with the University of North
Carolina at Wilmington's Center for Marine
Science Research. "At least four hog lagoons
breached or were inundated in the northeast
Cape Fear basin," said Mallin, who has been
sampling water in the lower Cape Fear system
since June 1995. "When Fran hit and we
started receiving waste from hoglagoons, DO
[dissolved oxygen] dropped to zero. In our
records that's neverhappened before."
The minimum DO level suitable for
taining aquatic life is 4 mg/l for swampw
and 5 mg/1 for coastal waters. Extremely
dissolved oxygen was also measured
extended periods in the Neuse Ri
Contentnea Creek, and the Tar Ri'
according to data reported for Septern
1996 in USGS Open-File Report 96-i
Aftermath of Hurricane Fran in N
Carolina: Preliminary Data on Flooding
Water Quality.
On the lower Neuse River on Septen
17, a North Carolina State Univer
research scientist found no dissolved oxy
"from surface to bottom," and "water not
for human contact." JoAnn Burkholder
associate professor of aquatic ecolog
NCSU, and her staffand students measi
fecal coliform densities-from hur
sewage, swine wastes, and other sourct
that exceeded the state's standard for huw
health protection throughout a 45-r
stretch of the Neuse River from Kinstoi
New Bern. Enterococci, another type of f
bacteria, were 10 times higher than EPA
ommendations for human health protect
Burkholder says.
Natural sources also contributed to
dissolved oxygen levels, including a m
scouring ofrich organic material from swa
and forested wetlands, according to Ja
Pinckney, an assistant research professor v
in the Institute of Marine Sciences at
University ofNorth Carolina at Chapel ]
"[The hurricane] filled up a lot ofwetl.
along the margin [of the river] and actL
9 flushed carbon that had been building up for
years," says Pinckney, who also monitors
8 water quality on the Neuse River. "All this
B carbon coming in and being decomposed
7 - createshigh biochemical oxygen demand."
Burkholder agrees that swamp-flushing
6 X created an oxygen sag, but pins that develop-
<,, ment mostly on Hurricane Fran. Fran was
5 X more revealing of human development
¢ foibles such as construction oflarge animal
4 ° waste lagoons in floodplains. "The fecal col-
.o iform levels and Enterococci in the Neuse
3 River after Hurricane Fran were clearly sug-
° gestive of anthropogenic pollution sources,"
2 co says Burkholder.
U^ As for other oxygen-demanding sub-
1 stances, basinwide concentrations of such
culprits as nitrogen and phosphorus were rel-
atively small. But because of the volume of
runoff, the total dailyloadings ofthese nutri-
ents were profound, says Pinckney, some-
n the times 1-2% of the annual amount of nitro-
ation gen for the entire system. The USGS also
iterial reportedsingle-dayinputs ofphosphorus that
:arolina: ranged between 1 and 3% ofthe mean annu-
al load. High concentrations of ammonia in
localized areas and microbial pathogens from
raw sewage mayshare the blamewith low dis-
sus- solved oxygen in some fish kills.
rater "One ofthe things thatwill be interesting
low over the next year is to see if that nitrogen
for gets translated into phytoplankton growth,"
ver, says Pinckney, who studies the relationship of
ver, nitrogen inputs to phytoplankton production
iber and nuisance algae blooms. Because estuaries
X99, by nature are nutrient traps, a lot oforganic
Iorth material drops out where river meets ocean.
and Under optimal conditions, a balance is struck
between the supply of nutrients and uptake
nber byorganisms further up thefoodchain.
*sity "Low oxygen events occur under pristine
ygen conditions because ofthe nature ofthe estu-
safe arine filter," says Dirk Frankenberg, a
,an University ofNorth Carolina at Chapel Hill
y at professor ofmarine science and a panelist on
ured a hurricane study group appointed by the
man North Carolina governor. "When we develop
es- land with sufficient disregard for the capacity
man ofreceiving waters nearby, we aggravate a sit-
nile uation that is marginal under natural condi-
n to
fecal
rec-
tion,
low
ajor
Lmps
Lmes
vith-
the
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ands
aally
tions. Add a hurricane on top ofthat, and we
end up with a disaster. Normal conditions
hint at where the problems will lie when hur-
ricanes hit."
A lifelong fisherman on the Pamlico
River in Aurora agrees that storms have the
power to redistribute or reveal, not create,
pollution. "I think ifeverybody would really
be honest with it, it's a water quality prob-
lem, period," says Etles Henries, Jr., of
Carolina Seafood, who describes his geo-
graphic location figuratively as the "end of
thesepticpipe."
"Short-term, [the floodwater] may have
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actually helped us-[it] took a lot of stuff
that had settled on the bottom, came up high
enough, and left fast enough so it maygive us
some help," he says. "But then in a fewyears,
it'll fill back in. A hurricane can't hurt you;
long-term, [hurricanes] have been around
forever. Hopefully, it took more stuffoffthe
bottom than it put on the bottom. NextJune
orJulywill tell.
NAS Says EMFs No Hazard
A new report by a committee of the
National Academy ofSciences paints a rosy
picture ofhousehold electromagnetic fields
(EMFs), concluding that "no conclusive and
consistent evidence" suggests a human-
health hazard, and that, in fact, strong, low-
frequency pulsed magnetic fields may actu-
allyhelp heal broken bones.
But the 31 October 1996 report also
calls for additional research to answer linger-
ing questions about EMFs, such as why
intense magnetic fields seem to speed the
development of breast cancer in laboratory
animals subjected to chemical carcinogens.
Epidemiological studies since 1979 have
shown a "weak but statistically significant"
(1.5-fold) increase in leukemia among chil-
dren living in homes exposed to high-level
EMFs, the NAS report notes. Most ofthese
studies can be called into question, however,
because they rely on rough estimates ofinte-
rior exposure levels based on outdoor wiring
configurations orwire codes, said NAS com-
mittee chair Charles F. Stevens, a professor
and investigator with the Howard Hughes
Medical Institute at Salk Institute in La
Jolla, California. Epidemiology studies have
also failed to rule out other potential risk
factors for childhood leukemia, such as the
proximity ofchildren's homes to high-traffic
areas, Stevens added.
"There is not one shred ofevidence that
it's the [EM] fields that are causing this asso-
ciation with childhood leukemia," Stevens
said. "In all the animal studies, there's not
one casewhere we know that the effects that
have been seen are detrimental versus bene-
ficial. There's no evidence that any effects
takeplace in humans."
At the Midwest Research Institute in
Kansas City, Missouri, Senior Advisor
Charles Graham said people exposed to
magnetic fields at levels as low as 12 milli-
gauss (a range common inside homes) expe-
rience heart-rate changes. "We do have
reproducible effects," Graham said of his
research, but he added that such effects are
"not [health] risks, necessarily.... We don't
knowifthey're risks ornot."
In fact, the NAS report says, EMF stud-
ies show detrimental health effects only
when exposure levels are 1,000-100,000
times stronger than those found in a typical
residential setting. Overall, the report says,
no evidence points to household EMFs as a
cause for cancer, adverse neurobehavioral
effects (such as schizophrenia or learning
disabilities), or reproductive and develop-
ment disorders. Though preliminary studies
suggested that EMFs might increase cancer
risks by inhibiting the production of the
hormone melatonin, Stevens said, subse-
quent research failed to support this theory.
Moreover, Graham said, EMFs seem to sup-
press melatonin production only in animals,
not in humans.
A number of recent studies, including
work by NAS committee member Maria A.
Stuchly, have shown "a slightly earlier devel-
opment oftumors" among rodents exposed
to chemical carcinogens aswell as EMFs, the
report says. But such co-promotional effects
"have not been replicated," said Stuchly, a
professor at the University ofVictoria in
British Columbia. Nevertheless, the report
says, researchers should reevaluate copromo-
tional studies-especially the work of
German researchers (W. Loscher and col-
leagues), who reporteda 50% increase in the
growth rate ofmammarytumors among rats
exposed to 50-Hz magnetic fields after
receiving oral doses of the carcinogen
DMBA.
Studies ofpossible copromotional effects
i-I-
Taking Inventory of Toxics
Byproviding direct access to information that otherwisewould be difficult to obtain, the
Internet has enabled many people to take an active role in investigating and solving their
problems. With the creation ofthe Toxic Release Inventory System (TRIS), the EPA has
expanded this ability by making it much easier for Americans to track and eliminate
pollution. The TRIS page on the World Wide Web, located at
hntp://www.epa.gov/enviro/htmlI/tris/tris overview.html, provides information to anyone
with Internet access on the more than 300 toxic
substances that the EPA tracks. Industries that
release any of these chemicals must submit a (RJ) Toxic Release Inventory to the EPA each year.
The data from these forms are compiled into a
searchable database that can be accessed by selecting the TRIS Queries link on the TRIS
homepage.
TheTRIS search form allows users agreat deal offlexibility in deciding howtheir search
will be conducted. With the top halfofthe form, users can specify what criteria they want
matches toftulfill-whether theywanttheTRIS to displayfacilities carryingacertain nameor
identification, facilities within a certain geographical region, facilities ofa certain industrial
classification, or facilities that emit a certain chemical. With the bottom halfof the form,
users candictate howtheresultswilllookandwhatinformationTRISwill display. Forexam-
ple, ifauserwanted to knowifindustries were releasing mercury intowaters nearacity, they
could simplyspecify the city, county, or zip code in the geography andspecify "mercury" in
the Chemical Search Option field. After picking option eight to display the search results by
'Amounts and Names ofChemicals Released to Surface Waters," users will receive a nicely
formatted reportofall the industries releasing mercuryinto thewaters in that area. Thesame
search couldbe done using"sulfur dioxide" in theChemical Search Option field anddisplay-
ing results by Amounts and Names ofChemicals Released to Air for information on acid
rain. For other searches, users may want to display results with the Facility Business and
Contact Information option. For further information on how to use the TRIS, a User's
Guide link is provided on the query page. Information on the timeliness and accuracy of
TRIS datacan be obtainedthrough links on thehomepage.
When searching TRIS, it is sometimes hard to specify chemicals since many have more
than one name. A helpful way to avoid this problem is to search for a chemical using the
number assigned to it bythe ChemicalAbstracts Service (CAS). To do this, users mustselect
the appropriate option from the pull-down menu over the Chemical Search Option field.
CAS numbers can be obtained from a helpful list compiled by Genium Publishing at
hup-://www.genfo.com/cgi-binldli-search.cgi?md=y.
The Environmental Systems Research Institute provides a more user-friendly way to
search for Toxic Release Inventory information at http://maps.esri.com/toxic.htm. This
search fbrm does notallowforas muchflexibility as the EPAform, and thedatahere are not as
current, buttheprogramreturns theresultsaspointsonastreetmapoftheareainquestion. The
ability ofaverage citizens to see how dose polluters are to-where they live, work, and play is a
novelphenomenaandperhapsthefirststeptosolvingsomeoftheproblemsoftoxicpollution.
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